Chronological age can be an unsatisfactory method of discriminating between older people. The lay concept of how old people actually feel may be more useful. The aim of the analyses reported in this paper was to investigate indicators of ageidentity (or subjective age) among a national random sample of people aged 65 or more years living at home in Britain. Information was initially collected by home interview and a follow-up postal questionnaire 12-18 months later. The age that respondents felt was a more sensitive indicator than chronological age of many indicators of the respondents ' health, psychological and social characteristics. Multiple regression analysis showed that baseline health and functional status, and reported changes in these at follow-up, explained 20.4 per cent of the variance in self-perceived age. Adding baseline mental health (anxiety/depression), feelings and fears about ageing at follow-up explained a further 0.8 per cent of the variance, making the total variance explained 21.2 per cent. It is concluded that measures of physical health and functional status and their interactions influenced age-identity. Mental health status and psychological perceptions made a small but significant additional contribution.
Introduction
What is old age ? Researchers and policy makers commonly use 65 years as a convenient threshold to denote ' old age ', partly because of its customary use for the state pension age. Retirement ages now vary greatly, however, and de facto the age of retirement in advanced capitalist countries shows considerable flexibility. Any categorisation of chronological age obscures the physiological, psychological and social diversity of older people. The age group 65 or more years spans up to 40 years of future life, and lipoprotein ratio, blood pressure, bone density, and internal temperature regulation.
Ageing, disability and morbidity
While greater chronological age is associated with a higher prevalence of longstanding illness and disability (Brayne et al. 2001) , and with disorders of the musculo-skeletal, heart, circulatory and respiratory systems (Bridgwood 2000) , such associations hide the consequences of disability or disease states in the face of increasing functional age. A person with reduced functional reserve capacity will have much more difficulty in maintaining independence in the face of a disease than another of the same chronological age but with much greater functional reserve capacity. Secular trends suggest that levels of serious ill health and disability are declining, resulting in increased life expectancy free of severe disability, although less severe ill-health and disability appear to be increasing (Suzman, Willis and Manton 1992; Manton, Corder and Stallard 1993; Manton Stallard and Corder 1995; Kelly and Baker 2000 ; Dunnell and Dix 2000 ; Wanless 2002 ). These observations suggest that the rate of functional ageing may be decreasing.
Simply focusing on physiological measures in the quest for a marker of functional ageing is however insufficient. The longitudinal data for people aged 70-79 years collected by the MacArthur studies of successful ageing showed that belief in one's self-efficacy had a significant impact on perceptions of functional disability, and are independent of actual underlying physical abilities (Seeman et al. 1999) . Furthermore, large numbers of very old people have reported that they feel relatively healthy (Nybo et al. 2001) . The 'oldest old' (aged 85 or more years) have also frequently been reported to have higher psychological wellbeing and satisfaction with life than younger old people (Bowling, Farquhar and Browne 1991; Bowling et al. 1999) .
The concept of ' successful ageing' has been developed alongside that of functional age (Bowling 1993) . Definitions of successful ageing include the achievement of wellbeing, life satisfaction and high life expectancy; the capacity for self-care, autonomy, productivity and achievement; and a positive psychological outlook (Baltes and Baltes 1990; Rowe and Kahn 1987; Valliant 1990; Day 1991; Fisher 1995) . Definitions also encompass the ability to adapt one's values to meet the challenges of later life (Baltes and Baltes 1990) , and having the physiological and psychological abilities of younger people (Rowe and Kahn 1987) . The concept of ' successful ageing', with its implicit embodiment of American norms of 'success ', has not however escaped criticism (Torres 1999) .
Subjective age
Survey research on age-identity among the general British public has shown that the older the respondent, the later the age at which he or she states that old age begins (Age Concern England 1992) . Most research on age-identity, or self-perceived age, has been conducted in North America. Sherman and Schiffman (1991) referred to self-perceived age as 'cognitive age '. Barak and Schiffman (1981) argued that the 'age concepts' that people use are based on personal ' age indicators', expressed in such phrases as ' feel an age ', ' look an age', 'do age ' and 'have the interests of an age ', and that when these concepts are used, many older people reported themselves to be 10-15 years younger than their chronological age. When comparing themselves to others, moreover, the respondents perceived themselves as healthier, more financially secure, more satisfied with their lives, and less likely to want to live their lives differently. These findings are consistent with those from research on subjective age and health, satisfaction with life, and quality of life (Mutran and Burke 1979; Barak and Schiffman 1981; Steitz and McClary 1988; Logan, Ward and Spitze 1992; Grundy and Bowling 1999; . Staats et al. (1993) found that older people who identified their social activities with those of a younger age group than their own were also more likely to report a higher quality of life. Age-identity merits further exploration as a more sensitive indicator than chronological age, for it has been reported to be a better predictor of mortality than chronological age or health status (Carp and Carp 1981; Markides and Pappas 1982) .
Aim and methods
The aim of the study reported in this paper was to investigate the predictors of age-identity, defined as the age that people feel in relation to their actual age.
Baseline interview survey and response
The baseline data came from four successive quarterly Omnibus Surveys in Great Britain of private (non-institutional) households that were carried out between Spring 2000 and Winter 2001-2 by the Office for National Statistics (ONS).
1 The samples were based on random samples of postcodes, drawn from postcode directories for small users (private households), and stratified by the socio-economic and urban/rural characteristics of the areas. Because only one member of a household is sampled for interview, those in small households have a better chance of selection than members of large households. Correction weights were applied (thus totals in the analyses do not always equal 100%). The sampling procedure and the measures have been described in detail elsewhere (Bowling et al. 2002) . Sample respondents aged 65 or more years were asked at the end of the Omnibus Survey interview whether they would be willing to be interviewed again about their quality of life: 999 (77%) agreed and were successfully interviewed for the Quality of Life Survey, part of a wider study of the quality of life funded by the UK Economic and Social Research Council (ESRC) and through the UK Medical Research Council's ' Health Services Research Collaboration' (MRC HSRC).
Follow-up postal survey and response
Of the 999 respondents who were interviewed for the baseline Quality of Life Survey, 786 consented to be followed-up in a postal survey 12-18 months later. The follow-up questionnaire aimed primarily to investigate their subjective age, their feelings about ageing, and whether their quality of life and health had changed since the baseline interview. Of the 786 people followed up, 16 had died and 533 (68 % of the survivors) responded. It is acknowledged that the respondents are likely to be selective of ' successful survivors'.
Baseline measures
The perceived quality of life, physical health and functioning, psychological, social, socio-economic and socio-demographic characteristics and circumstances were measured in the baseline survey using several validated scales and sub-scales, in addition to single item and open-ended questions. The open-ended questions requested the respondents' perceptions of their quality of life (QoL) (' good', ' bad ', ' most important ', and ' how QoL could be improved '). A seven-point rating scale for overall quality of life was used, with the categories ranging from ' So good, it could not be better' to 'So bad, it could not be worse' (after Browne et al. 1994; Bowling 1995; Bowling et al. 2002 Bowling et al. , 2003 . The questions on QoL were followed by structured items and summed scales that measured : (i) psychological attitudes and self-constructs, 2 (ii) physical health and functioning, 3 (iii) psychological morbidity, 4 (iv) social capital, 5 and (v) standard Omnibus Survey measures of socio-demographic and socio-economic characteristics (both new and old classifications of socio-economic status were used to facilitate comparisons between studies).
Follow-up measures
The follow-up self-administered postal questionnaire needed to be concise. To estimate changes in status between baseline and follow-up surveys, it duplicated the key baseline questions on self-rated quality of life, difficulties with activities of daily living, long-standing illness, and health status.
6 The opportunity was also taken to enquire about the following new topics : smoking status and amount smoked, height and weight (to enable calculation of the body mass index);
7 type and frequency of health services use; informal help ; indices of longevity in the family; and perceptions of ageing (' At what age do you consider someone to be old? '). There were also new open-ended questions on the best and worst things about ageing and old age, the respondent's greatest fears about ageing, and on age-identity (Do you feel younger, older, or about the same as your actual age ? If you feel younger or older, about what age do you feel you are ?) The age that respondents subjectively felt was compared with the actual or chronological age, and the difference computed in years. Questions were also asked about major changes in life during the previous six months (too few reported additional changes during the period six to 12 months before the interview to justify analysis). Finally, the respondents were asked for their consent to be flagged in public registers so that future personal events (including death) could be linked to their record at the National Health Service Central Registy: 446 (84 %) of the respondents consented.
Statistical methods
The dependent variable of interest was the subject's age-identity: the number of years older or younger than their actual chronological age that they felt. This was expressed as an ordered categorical variable (the categories are specified in Table 2 ), and recoded into feels ' younger', ' the same age ' or ' older' for cross-tabulations and chi-squared tests. Bivariate tests were conducted of the association between age identity and both actual age at follow-up and the following independent variables that were collected during the baseline (indicated by ' b ') and follow-up (indicated by 'f ') interviews : perceptions of old age ('how old is old ? ') (f ), family longevity (f ), self-rated quality of life (b, f), social circumstances (b, f ), health and functional status (b, f ), behavioural (b), social activity (b), psychological characteristics, including morbidity (b) and socio-demographic characteristics (b, changes in at f ). Actual chronological age was also analysed in relation to these variables for comparison.
Multiple regression modelling was used to analyse the independent effects of relevant predictor variables on the dependent age-identity variable. Most of the examined covariates were statistically significant in the univariate analyses, and all were theoretically relevant. Age and sex were entered irrespective of their (initially insignificant) results because much previous research supported a priori hypotheses of their influence. Hierarchical regression was selected as it is theory driven, not data driven, and enables theory-relevant hypotheses to be tested (Scialfa and Games 1987) .
Multi-colinearity occurs when two or more variables are closely associated with each other, with the implication that the model may not be able to assess reliably the independent contribution of each variable (Katz 1999) . A matrix of correlation coefficients can indicate the intercorrelations of the independent variables (a correlation of ¡0.8 or stronger will lead to problems in the analysis), although the limitation of this method is that it assesses the relationship between two variables without adjustment for others. The correlation matrix produced by the multivariate analysis for the parameter estimates is a better measure of whether two variables will create problems of multi-colinearity as the estimates are adjusted for each other.
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As mentioned before, the analyses presented here are based on responses to the postal follow-up survey items on age-identity (dependent variable), and analysed in relation to both baseline and follow-up survey data. Questions on age-identity were not asked at baseline interview. Missing responses to the survey questions were treated as missing values in the analyses (the sub-totals in the tables show the range of complete responses). Table 1 shows the characteristics of the respondents to both baseline and follow-up surveys, and their similarity to the respondents who refused consent on the same occasion. There were no differences in the sociodemographic or health characteristics of the responders and the nonresponders at baseline or follow-up, or between the baseline sample of consenters and the non-consenters to the follow-up interview. They were also broadly representative of people aged 65 or more years in Great Britain (when compared with the ONS mid-term population estimates and other national survey data) .
Results

Attitudes to ageing
The follow-up respondents were asked at what age they considered someone to be old, and how old they felt. Fifty-five (10%) of the T A B L E 1. Characteristics of the respondents to the postal follow-up Table 2 shows that just over one-half of all respondents felt younger than their actual age, indeed about onethird felt over 10 years younger. Most of the remainder felt their age and a few (5 or 6 %) felt older. There were no consistent or significant relationships between the actual age of the respondents and the age that they felt, indicating that self-perceived age is independent of chronological age. Nor was whether the respondents felt younger, the same or older than their actual age associated with familial ages (ages of parents and siblings, ages of death of parents). There was no association between a respondent's sex and the age that they felt. Tables 3, 4 and 5 present both the chronological and subjective ages and selected socio-demographic characteristics of the respondents at baseline and at the follow-up interviews. They show clearly that there were no differences in the respondents ' social characteristics and circumstances, psychological attitudes (except health expectations), or reported health status by their actual chronological age. Those aged 75 or more years did report worse physical functioning (Activities of Daily Living (ADL) score) at baseline and follow-up, than younger respondents (Table 3) , and engaged in fewer social activities ( than the younger respondents to have experienced a deterioration in their physical functioning between the two surveys. The age that the respondents actually felt was a more sensitive indicator than chronological age of several of the socio-demographic variables. In particular, respondents who felt younger than their actual years were more likely than those who felt older, or those who felt their chronological age, to have better baseline physical and psychological health and functioning (ADL and GHQ scores), and to be less likely to have experienced a deterioration in their physical functioning (Table 3 ). Further analyses showed that those who felt younger were less likely than those who felt the same age or older to have reported at baseline that they suffered from narrowing or hardening or the arteries (p<0.01) and chronic bronchitis/ emphysema (p<0.001). This is consistent with the data in Table 4 showing that those who felt younger than their age or the same age were more likely to have reported that they were former smokers.
Table 4 also shows that those who felt younger than their age were also more likely to have participated in social activities at baseline, to report at follow-up that the best things about growing older were their greater independence, freedom, time and enjoyment, and less likely to report that the worst thing about ageing was declining health and functioning and dependency. It also shows that, at follow-up, respondents who felt younger than their age were more likely to consider people older than themselves as ' old', to feel a sense of mastery and control over their life (self-efficacy), to have rated their quality of life at baseline more positively, and at follow-up to have reported unchanged (as opposed to deteriorated) quality of life. Table 5 shows that they were more likely to be in the higher socio-economic groups, to be more educated, and to be home owners. It confirms that few of the socio-demographic and psychological status T A B L E 2. How much older or younger than actual age the respondent felt variable). Age-identity was a ranked variable that measured how many years older or younger than their actual age the respondents felt (a score of ' 0 ' indicates feeling the same as one's actual age). The variables that were significantly associated (p<0.05) with age-identity and had theoretical meaning were entered as independent variables, including health status, physical functioning (ADL), psychological morbidity, psychological selfconstructs and attitudes, perceptions of ageing, personal social capital, and socio-economic status. Age, sex and socio-economic group (social class, housing tenure, highest level of education, gross annual income category) were entered in the initial model. Multi-colinearity was high (>15) among several of the independent variables, and this led to their exclusion from the final model. The following variables were excluded: perceived quality of life (quality of life rating, changes in quality of life between baseline and follow-up surveys) ; psychological self-constructs and attitudes (self-efficacy, social comparisons and expectations (health, finances), optimism-pessimism); personal social capital (number of social contacts, perceived loneliness, frequency of contact with relatives and friends, number of social activities), age and sex. Their process of entry and exclusion is outlined next.
The health variables in the initial model were self-reported health status compared with others of same age at baseline (adjusted R 2 =0.09), ADL at baseline (adjusted R 2 =0.12), changes in health status between baseline and follow-up (adjusted R 2 =0.19), changes in functional ability (ADL) between baseline and follow-up (adjusted R 2 =0.20). Body-mass index and amount of health service use were then introduced but were insignificant and therefore excluded from further models. The next group of variables to be entered related to psychology and perceptions: psychological morbidity (GHQ score for anxiety/depression) (adjusted R 2 =0.20), reported worsening functioning, dependency and deterioration in health as the worst things about growing older (as against not mentioned) (adjusted R 2 =0.20), reported worsening health, functioning, senses and dependency as their biggest fears about growing older (as against not mentioned) (adjusted R 2 =0.21). The remaining variables were then tested : quality of life rating at baseline, change in quality of life rating between baseline and follow-up, scores for self-efficacy, social comparisons and expectations of health, and then of finances, optimism-pessimism bias, social contacts (number, perceived loneliness, frequency of contact with relatives, friends, number of social activities), and socio-economic status (social class, housing tenure, highest educational qualification, gross income categorised) and demographic variables (age, sex). Only two of these variables retained statistical significance (frequency of contact with friends, number of social activities) and one previously insignificant variable, sex, achieved significance. They made little improvement to the model. Moreover, these variables showed multi-colinearity and were excluded from further models.
In summary, the initial modelling showed that baseline physical health and functional status, changes in these at follow-up, baseline psychological morbidity and feelings about ageing at follow-up, were the strongest independent predictors of self-perceived age. Adding the other variables, which were statistically significant in the initial analysis, made no improvement to the model, and most demonstrated multi-colinearity. The associations were in the direction expected, e.g. better health and functioning, lack of psychological morbidity and positive feelings about ageing associated with feeling younger than one's age. Table 6 shows the results of the final multiple regression model of the effects of physical health status and functioning, and mental health (psychological morbidity), including perceptions of ageing, on selfperceived age (dependent variable). This showed that baseline physical health and functional status, and reported changes in these at follow-up, explained 20.4 per cent of the variance in self-perceived age ratings. Adding baseline psychological morbidity (anxiety/depression), feelings T A B L E 6. Regression of age-identity on health, mental health and perceptions and fears about ageing at follow-up explained a further 0.8 per cent of the variance, making the total variance explained 21.2 per cent. The implication is that good health and functioning were the principal predictors of feeling younger than one's years, followed by lack of psychological morbidity and positive attitudes towards ageing.
Discussion
The analyses presented here described the agreement between selfperceived age ('age-identity ') and chronological age, and examined predictors of age-identity in a sample of people aged 65 and over. It has been shown that age-identity was independent of chronological age, and the bivariate analyses found that while chronological age was significantly associated with physical functioning (ADL), there were no significant differences between chronological age and respondents ' social characteristics and circumstances, psychological attitudes, or reported health status. In contrast, there were significant associations between age-identity, the difference in years between felt and actual age, and social and psychological characteristics, although physical health and functional status were the main predictors of subjective age. This evidence supports the use of a measure of subjective age (as well as chronological age) to enhance sensitivity in studies of ageing. The findings indicated, then, that age-identity was a better discriminator of social groups than actual age. Good health and functioning were the main independent predictors of feeling younger than one's years, followed by lack of psychological morbidity and positive attitudes towards ageing. Nonetheless, most of the variance (almost 80 %) between subjective age groups remained unexplained, reflecting the complexity of subjective variables, and indicating the need for further investigation.
A strength of the study design was that the baseline respondents were a national random sample of people aged 65 or more years. They were interviewed at home, and a high percentage consented to be followed-up, and returned the follow-up postal questionnaires. Of course a substantial minority did not respond, although analysis of the characteristics of responders and non-responders revealed no major differences between them. A potential weakness of the study was that the sample did not include people living in institutions, or those with any evidence of mental confusion. Caution in generalising the results is therefore necessary, as the responders to the study may be selective of ' successful survivors'. Another problem was that because perceived age was asked only at the follow-up survey, it was not possible to control for the effects of perceived age at baseline. It is possible that age-identity at baseline might have had a prior influence on perceived health and functional status.
The findings of the bivariate analyses corroborate other research which has reported that people who felt younger than their years reported better physical and mental health status on a range of indicators, and rated their satisfaction with aspects of their lives, or quality of life, as higher (Mutran and Burke 1979; Barak and Schiffman 1981; Steitz and McClary 1988; Logan, Ward and Spitze 1992; Grundy and Bowling 1999; Michalos, Zumbo and Hubley 2000; Michalos et al. 2001) . It is possible that the future cohorts of those aged in the sixties and older will be even more reluctant to perceive themselves as ' old'. Indeed, there is some evidence from Britain that people aged in the fifties share more of the attributes and behaviour of those aged in the thirties and forties than of those who are older than themselves (Scales and Scase 2000) .
Perceived age may, of course, be a function of perceived years left to live (or of time to death). At any age, the higher socio-economic groups have the greatest average remaining life expectancy, which might influence their judgements of perceived age, although socio-economic variables made no contribution to the regression model. Socio-economic status also confounds the associations between health and functional status with self-perceived age. The principal conclusion is that the subjective perception of one's age is influenced partly by inter-related measures of physical health and functional status. Mental health (psychological morbidity) and psychological perceptions made a small but significant contribution. Whether or not each of these variables are directly related to variations in longevity, rather than simply being the main factors influencing how old one feels, remains to be seen. Future research should also aim to identify other factors that influence age-identity, e.g. expectations of older age and how these are conditioned. The study reported here indicates that a measure of non-chronological age, such as age-identity, is worthy of further exploration. grateful to the respondents themselves. Those who carried out the original baseline analysis and collection of the data hold no responsibility for the further analysis and interpretation. Material from the ONS Omnibus Survey was made available through ONS and has been used with the permission of the Controller of The Stationery Office. The baseline dataset will be held on the UK Data Archive at the University of Essex. The research was funded by the Economic and Social Research Council (Award L480254003). The baseline Quality of Life Questionnaire was also part-funded by research grants, one in the ESRC Growing Older research programme held collaboratively by Professors Christina Victor and John Bond (Award L480254042), the other held by Professor Shah Ebrahim (Medical Research Council Health Services Research Collaboration -Health and Disability). We also thank Joy Windsor for assistance with statistics. The follow-up study was financed with internal funds and undertaken with assistance from Priyha Solanki.
N O T E S
1 For details of the ONS Omnibus Surveys, visit http://www.statistics.gov.uk/ services/SurveyOmnibus.asp 2 Perceptions of self-efficacy : control and mastery over life including : self-ratings of perceived control over ' the important things in life '; perceived ability to make successful plans, and action in the face of failure (Schwarzer 1993) ; perceived risks of negative life and negative health events events in comparison with other men/women their age in Britain (men were asked to compare themselves with men, and women were asked to compare themselves with women) (Sutton 1998); optimism-pessimism bias which included attitude statements on outlook in ' uncertain times', expecting things 'to go wrong ', looking on the 'bright side ', things 'working out the way wanted') (Sheier and Carver 1985) ; health values, which included attitude statements on caring about other things 'more than one's health ' and whether there were things 'more important than one's health ' (Lau, Hartman and Ware 1986) ; social comparisons and expectations, including self-ratings of living conditions, finances, achievements and health in comparison with relevant others or in comparison with their past circumstances and expectations. 3 Functional status, including performance of ADL and IADL, were measured using the Bond and Carstairs (1982) version of Townsend's (1979) scale, the ONS disability scale items (Martin, Meltzer and Elliott 1988) , the SF-36 item on health perceptions (viz. In general, compared with other people's age, would you say that your current health is 'excellent ', 'very good ', 'good ', 'fair ' or 'poor '?) (Ware et al. 1993) ; selfreported long-standing illness, disability or infirmity ; and self-reported, diagnosed medical conditions using a check list of conditions. 4 The General Health Questionnaire (GHQ-12) detects mainly anxiety and depression by rating feelings over the past week (Goldberg and Williams 1988) . 5 Personal social capital (type, availability, frequency and proximity of help and support (Sherbourne and Stewart 1991) ; number and type of social activities ; number of social contacts ; frequency of loneliness) ; and external social capital (enjoyment of living in the area and ratings of the quality of facilities in the area; rating of problems in the area ; feelings of safety ; reported neighbourliness of area) (Cooper et al. 1999) . 6 Change scores (in ADL, quality of life rating, longstanding illness and health status) were calculated and effect sizes estimated.
7 Given that obese individuals tend to under-estimate their weight, the body-mass index needs to be interpreted with caution (Lawlor et al. 2002) . 8 These two techniques do not deal with the problem of a combination of independent variables being highly associated with another independent variable (Katz 1999) . The following indicators, produced by the multivariate analysis, were used to assess multicolinearity (MC) between the variables before deciding to enter them into the model : the tolerance factor (high MC when close to 0), the variable inflation factor (VIF) (problematic VIF if >2), the eigenvalue (E) (predictors likely to be highly inter-related when E is close to 0, thus small changes in the data may lead to large changes in the estimates of the coefficients), the condition index (CI) which is the square root of the largest eigenvalue to each successive eigenvalue (possible problems with MC if CI value >15; serious problem with MC if CI value >30). The predictor variables were entered first one-by-one, to assess the effect on the overall adjusted R 2 and their impact on multi-collinearity. Where MC was at an acceptable (minimal) level, the variables were entered into the final model.
